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(57)Abstract: 

PROBLEM TO BE SOLVED: To make retrievable images at a 
high signal-to-noise ratio and at a high speed by a simple 
method, in a method for retrieving images by a matched filtering. 

SOLUTION: The object light of an image formed by adding the 
recorded image for angle detection and correction to the image 
to be recorded at the recording is recorded as a hologram. The 
recorded image for angle detection and correction is formed by 
arraying a plurality of cruciform graphics of two segments 
orthogonal with each other by changing the inclination with each 
other. The hologram recorded with the image added with the 
recorded image for angle detection and correction is irradiated 
with the object light of the retrieval image for angle detection 
and correction consisting of the cruciform graphics similar to 
the cruciform graphics of the recorded image for angle 
detection and correction and the inclination of the optical 
recording medium is detected from the correlation peak position 
in the correlation image obtained as diffracted light. The 
inclination of the optical recording medium is corrected in such 
a manner that the angle of the image recorded on the hologram and the angle of the retrieval image 
coincide and in this state the hologram recorded on the optical recording medium is irradiated with the 
object light of the original retrieval image. 
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* NOTICES * 

JPO and I MP IT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An optical recording method which records as a hologram object light of a picture which added 
a recorded image for angle detection amendment to a picture which should be recorded on an optical 
recording medium. 

[Claim 2]An optical recording method with which said recorded image for angle detection amendment 
shall consist of two or more unit-hydrograph forms into which inclination was changed mutually in an 
optical recording method of claim 1. 

[Claim 3]An optical recording method with which said unit-hydrograph form shall consist of a line 
segment which crosses mutually in an optical recording method of claim 2. 

[Claim 4]An optical recording medium with which object light of a picture by which a recorded image for 
angle detection amendment was added to a picture which should be recorded was recorded as a 
hologram. 

[Claim 5]Object light of a picture by which a recorded image for angle detection amendment was added 
to a picture which should be recorded irradiates with object light of a retrieval picture for angle 
detection amendment an optical recording medium currently recorded as a hologram, An optical search 
method which searches a picture currently recorded on said optical recording medium as a hologram 
where it acquired a correlative image of said recorded image for angle detection amendment and said 
retrieval picture for angle detection amendment, it detected inclination of said optical recording medium 
from the correlative image and inclination of said optical recording medium is amended based on the 
detection result 

[Claim 6]An optical search method with which said recorded image for angle detection amendment shall 
consist of two or more unit-hydrograph forms into which inclination was changed mutually in an optical 
search method of claim 5, and said retrieval picture for angle detection amendment shall consist of one 
of the unit-hydrograph types of the. 

[Claim 7]An optical search method which a unit-hydrograph form of said recorded image for angle 
detection amendment shall consist of a line segment which crosses mutually in an optical search 
method of claim 6, and shall consist of a line segment which crosses mutually a unit-hydrograph form of 
said retrieval picture for angle detection amendment 
[Claim 8]0ptical search playback equipment comprising: 
A light source which emits coherent light 

A spatiaHight-modulation machine which modulates light from said light source according to a retrieval 
picture, and generates object light of a retrieval picture. 

An image formation optical system to which object light of a picture by which a recorded image for angle 
detection amendment was added to a picture which should be recorded irradiates with object light of the 
retrieval picture an optical recording medium currently recorded as a hologram. 

When a reference beam is obtained from light from said light source and object light of a reference beam 
optical system with which said optical recording medium is irradiated, and a retrieval picture for angle 
detection amendment obtained from said spatial-light-modulation machine is irradiated by said optical 
recording medium, A photodetector which detects the diffracted light read from a hologram currently 
recorded on said optical recording medium on an optical path of said reference beam, A photodetector 
which detects the diffracted light read from a control means which amends inclination of said optical 
recording medium based on a detecting signal of this photodetector, and a hologram currently recorded 
on said optical recording medium when said reference beam is irradiated by said optical recording 
medium on an optical path of said object light 
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[Claim 9]Optical search playback equipment of claim 8 characterized by comprising the following. 
Medium drive mechanism which said optical recording medium is disk form, and the optical search 
playback equipment concerned makes rotate the optical recording medium. 

Said light source, a spatiaHight-modulation machine, an image formation optical system, a reference 
beam optical system, and a photodetector. 

[Claim 10]Object light of a picture by which a recorded image for angle detection amendment was added 
to a picture which should be recorded irradiates with object light of a retrieval picture for angle 
detection amendment an optical recording medium currently recorded as a hologram, A photo- 
regenerating method which reproduces a picture currently recorded on said optical recording medium as 
a hologram where it acquired a correlative image of said recorded image for angle detection amendment, 
and said retrieval picture for angle detection amendment, it detected inclination of said optical recording 
medium from the correlative image and inclination of said optical recording medium is amended based on 
the detection result 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the method and device which reproduce the method of 
recording various kinds of pictures as a hologram, the method of searching a picture by matched filtering 
from the picture recorded as a hologram, a device, and the picture recorded as a hologram 
[0002] 

[Description of the Prior Art]The hologram memory which combines the large scale nature originating in 
a three-dimensional record section and the rapidity originating in a two-dimensional package play back 
system as a next-generation computer file memory attracts attention. 

[0003]In a hologram memory, in the same volume, multiplex can be carried out, and two or more data 
pages can be recorded, and data can be collectively read for every page. The record reproduction of 
digital data also becomes possible by digital-image-izing not an analog image but binary digital data "0, 
1 " as "** and dark", and carrying out record reproduction as a hologram. These days, evaluation of the 
signal to noise ratio and the bit error rate based on the concrete optical system and volume multiplex 
recording method of this digital hologram memory system or the proposal about a two dimensional 
modulation is made, and the research from more nearly optical viewpoints of the influence of the 
aberration of an optical system, etc. is also progressing. 

[0004]The shift multiplex recording method which is an example of a volume multiplex recording method 
is shown in literature "D. Psaltis, M.Levene, A.Pu, G.Barbastathis and KCurtis;Opt.Lett.20 (1995) 782." 
[0005]In this shift multiplex recording method, make a hologram recording medium into disk form, and 
the Fourier transform of the object light obtained via the spatial-light-modulation machine is carried out 
with a lens, A hologram recording medium is irradiated with the reference beam of the spherical wave 
acquired via the object lens, and overwrite of two or more holograms is carried out to the same field by 
rotation of a hologram recording medium at the same time it irradiates a hologram recording medium. For 
example, if a beam diameter is set to 1.5 mmphi, another hologram to the almost same field can be 
recorded only by moving a tens of micrometers hologram recording medium, without producing a cross 
talk Since a reference beam is a spherical wave, this uses becoming equivalent to the angle of the 
reference beam having changed with movements of a hologram recording medium. 

[0006]a hologram in order to raise storage density in a hologram memory — shift in — in order to give 
the variant characteristic, the Fourier transform image (Fraunhofer diffraction image) of a data image 
(object light) is recorded with a lens as having mentioned above. Since this is proportional to the Fourier 
transform of the amplitude distribution of a data image, it is called a Fourier transform hologram. 
[0007]By irradiating with the same reference beam as the time of record the Fourier transform hologram 
recorded in this way, The recorded data is renewable by obtaining the hologram diffracted light, carrying 
out inverse Fourier transform of the diffracted light with a lens, and detecting the diffracted light after 
conversion with photodetectors, such as CCD. 

[0008]In a hologram memory, it not only carries out record reproduction of the picture, but as known as 
matched filtering, By irradiating with the object light of the same picture or another picture the field to 
which the hologram of a certain picture is recorded, An optical correlation operation can be performed 
between two pictures, and the position which exists in existing, whether a specific picture (pattern) 
exists in a certain picture and can be detected. 

[0009]Thus, a hologram memory also has a function as matched-filtering correlator, and it not only can 
consider it as the memory which carries out record reproduction of the picture, but it it not only can 
carry out the record reproduction of many pictures, but can search a picture at high speed. 
[0010]The conventional hologram recording regeneration method and the image retrieval method by 
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matched filtering are shown using drawin g 8 - d rawing 10 . 

[0011]At the time of hologram recording, as shown in drawin g 8, by the parallel beam 1, illuminate the 
recorded image (picture which should be recorded) 91 and the object light 2a is obtained. The optical 
recording medium 93 is irradiated with the reference beam 5, and a hologram is recorded into the optical 
recording medium 93 at the same time it carries out the Fourier transform of this object light 2a with 
the lens 92 and irradiates the optical recording medium 93 with the object light 3a after that conversion. 

[0012]At the time of hologram reproduction, as shown in drawing 9, the optical recording medium 93 
with which the hologram was recorded as mentioned above is irradiated with the same reference beam 5 
as the time of record. The diffracted light 8 is obtained from the hologram on the optical path of object 
light inverse Fourier transform of the diffracted light 8 is carried out with the lens 94, and image 
formation of the diffracted light 9 after the conversion is carried out on the photodetector 95. 
[0013]In searching a picture by matched filtering, As shown in drawing 10 , illuminate the retrieval picture 
96 by the parallel beam 1, obtain object light 2b, carry out the Fourier transform of this object light 2b 
with the lens 97, and object light 3b after that conversion is made into reading lighting, By the method of 
drawing 8, the recorded image 91 irradiates the optical recording medium 93 currently recorded as a 
hologram, obtains the diffracted light 6 from the hologram on the optical path of a reference beam, 
carries out inverse Fourier transform of the diffracted light 6 with the lens 98, and carries out image 
formation of the diffracted light 7 after the conversion on the photodetector 99. 
[0014] 

[Problem(s) to be Solved by the Invention] However, in order to search a picture with the high signal to 
noise ratio by matched filtering, the angle of a picture and the angle of a retrieval picture which are 
recorded on the hologram need to be in agreement. 

[0015]For example, as shown in drawing 7 as a recorded image, the picture currently recorded on the 
hologram, Consist of a star shape, a quadrangle, a triangle, and a circular figure, and as shown in the 
figure as a retrieval picture, a retrieval picture, If the angle of a recorded image (picture currently 
recorded on the hologram) and the angle of a retrieval picture are in agreement when consisting of a 
triangular figure, the correlative image acquired by matched filtering, As shown in the picture which was 
theta= 0 degree in seven pictures shown in the figure as a correlative image, a correlation peak is 
produced in the position of the figure of the triangle in a recorded image, and an auto correlation value 
and a cross correlation value can be identified easily. 

[0016]However, when the recorded image leans to the retrieval picture. The correlative image acquired 
by matched filtering, As shown in the picture made into theta= +6 degrees in seven pictures shown in 
the figure as a correlative image, theta= +4 degrees, theta= +2 degrees, theta=-2 degree, theta=-4 
degree, and theta=-6 degree, A noise increases, the contrast of an auto correlation value and a cross 
correlation value also becomes low, and discernment of an auto correlation value and a cross correlation 
value becomes difficult, so that angle-of-inclination theta to the retrieval picture of a recorded image 
becomes large. Angle-of-inclination theta adds the counter clockwise direction, and considers clockwise 
direction as minus. 

[0017]If the recorded image leans to the retrieval picture when the picture of the shape very similar to 
the rotation similar figures of a retrieval picture or it generally exists in a recorded image, the signal to 
noise ratio of a correlative image will fall, and image retrieval will become difficult 
[0018]When a retrieval picture consists of enumeration of what shape understands beforehand like a 
character string, it is also possible to presume and amend inclination of an optical recording medium 
with reference to the data stored in the computer, but While having to prepare the data for it one by 
one, processing takes time, especially when retrieval pictures are complicated pictures, such as a 
fingerprint huge memory space and processing time are needed. 

[0019]Then, this invention enables it to search a picture with the high signal to noise ratio at high speed 

by a simple method in the method of searching a picture by matched filtering. 

[0020] 

[Means for Solving the Problem]In an optical recording method of this invention, object light of a picture 
which added a recorded image for angle detection amendment to a picture which should be recorded is 
recorded on an optical recording medium as a hologram. 

[0021]Object light of a picture by which a recorded image for angle detection amendment was added to 
a picture which should be recorded in an optical search method of this invention irradiates with object 
light of a retrieval picture for angle detection amendment an optical recording medium currently 
recorded as a hologram, A correlative image of said recorded image for angle detection amendment and 
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said retrieval picture for angle detection amendment is acquired, inclination of said optical recording 
medium is detected from the correlative image, and where inclination of said optical recording medium is 
amended based on the detection result, a picture currently recorded on said optical recording medium 
as a hologram is searched. 
[0022] 

[Function]After the angle of a picture and the angle of a retrieval picture which are recorded on the 
hologram have been in agreement, the picture currently recorded on the hologram can be searched, and 
a picture can be searched with the optical search method of this invention by the above-mentioned 
method at high speed by a simple method at the high signal to noise ratio. 
[0023] 

[Embodiment of the Invention][An example of a device — drawing 1 - drawing 3] Draw ing 1 is a case 
where an example of the optical retrieval device of this invention is shown, and it serves both as an 
optical recording device and a photo-regenerating device. 

[0024]As the optical recording medium 10, as long as a hologram is recordable, what kind of thing may 
be used, but the thing in which the polyester which is expressed with the chemical formula shown in 
drawing 3 and which has cyanoazobenzene in a side chain was formed is used as an optical recording 
layer as an example. Record of a hologram, reproduction, and elimination are possible for this material by 
the photoinduced anisotropy by photoisomerization of the cyanoazobenzene of a side chain as indicated 
in detail to JP, 10-340479, A. 

[0025]The thickness of an optical recording layer will not be restricted in particular, if a hologram is 
efficiently recordable. The optical recording medium 10 is made into disk form in this example. 
[0026]As the light source 21 of the optical head 20, what emits the coherent light which has sensitivity 
in the optical recording medium 10 is used. For example, in using the polyester which has 
cyanoazobenzene for the side chain shown in drawing 3 as an optical recording layer of the optical 
recording medium 10, it uses argon ion laser with a wavelength of 515 nm which has sensitivity in this. 
[0027] At the time of the image retrieval which enters the light from this light source 21 in the beam 
splitter 22, and includes the time of record or the below-mentioned angle detection amendment (at the 
time of correlation operation). The shutter 23 is opened, and with the lenses 24 and 25, light which 
penetrated the beam splitter 22 is made into the parallel beam 1 with a large caliber, and is entered in 
the spatial-light-modulation machine 26 for object light formation. 

[0028]By computer 50, in the spatial-light-modulation machine 26. The picture which added the below- 
mentioned recorded image for angle detection amendment to the picture which should be recorded at 
the time of record, At the time of angle detection amendment (at the time of the correlation operation 
for angle detection amendment), an original retrieval picture is displayed for the below-mentioned 
retrieval picture for angle detection amendment, respectively at the time of the image retrieval after 
angle detection amendment, As the light 2 which penetrated the spatial-light-modulation machine 26, 
object light 2b is obtained, respectively at the time of the image retrieval which includes the time of 
angle detection amendment for the object light 2a at the time of record. A transmission type liquid 
crystal panel etc. can be used as the spatial-light-modulation machine 26. 

[0029]The Fourier transform of the object light 2 (2a or 2b) from this spatial-light-modulation machine 
26 is carried out with the lens 27, and the optical recording medium 10 is irradiated with the object light 
3 (3a or 3b) after that conversion. 

[0030]At the time of record, the shutter 31 is opened, the light reflected by the beam splitter 22 is 
reflected by the mirrors 32 and 33, and the field to which the object light 3a to which the Fourier 
transform of the recorded image of the optical recording medium 10 was carried out is irradiated as the 
reference beam 5 is irradiated simultaneously with the object light 3a. 

[0031]The object light 3a to which the Fourier transform of the recorded image was carried out is 
recorded as a hologram into the optical recording medium 10 by this. 

[0032]The object light 3b which closed the shutter 31 and intercepted the reference beam 5 at the time 
of image retrieval including the time of angle detection amendment and to which the Fourier transform 
of the retrieval picture (the retrieval picture for angle detection amendment or an original retrieval 
picture) was carried out as reading lighting, The hologram currently recorded on the optical recording 
medium 10 is irradiated, and the hologram diffracted light 6 is obtained from the hologram on the optical 
path of the reference beam 5. 

[0033]Inverse Fourier transform of the diffracted light 6 is carried out with the lens 41, and image 
formation of the diffracted light 7 after the conversion is carried out on the photodetector 42 of two- 
dimensional array form. 
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[0034]At the time of reproduction, the shutter 23 is closed, the object light 3 is intercepted, the shutter 
31 is opened, the hologram currently recorded on the optical recording medium 10 is irradiated with the 
same reference beam 5 as the time of record as reading lighting, and the hologram diffracted light 8 is 
obtained from the hologram on the optical path of the object light 3. 

[0035]Inverse Fourier transform of the diffracted light 8 is carried out with the lens 45, and image 
formation of the diffracted light 9 after the conversion is carried out on the photodetector 46 of two- 
dimensional array form. 

[0036]While being able to change a place into the hoop direction of the optical recording medium 10 and 
being able to record two or more holograms on it by rotating the optical recording medium 10 by the 
motor 60 in this example as the arrow 19 of drawing 2 shows, From two or more holograms currently 
recorded on the place where the hoop directions of the optical recording medium 10 differ, a picture can 
be searched and it can reproduce. 

[0037]By moving the optical head 20 to the diameter direction of the optical recording medium 10 
according to the head transfer mechanism 70, as the arrow 71 of drawing 2 shows, While a hologram is 
recordable in forming the recording track of concentric circle shape into the optical recording medium 
10, from the hologram currently recorded on the recording track of the concentric circle shape, a 
picture can be searched and it can reproduce. 

[0038][A record method — drawing 4 ] As mentioned above, at the time of record, the picture which 
added the recorded image for angle detection amendment to the picture which should be recorded is 
displayed on the spatial-light-modulation machine 26, and the object light to which the Fourier 
transform of the picture to which the recorded image for angle detection amendment was added was 
carried out is recorded on the optical recording medium 10 as a hologram by the reference beam 5. 
[0039]If angle of rotation of the optical recording medium 10 can be detected and amended in inclination 
of the optical recording medium 10 and this example from a correlative image with the retrieval picture 
for angle detection amendment, the recorded image for angle detection amendment in this case, 
Although what kind of thing may be used, it is desirable to consider it as the picture which consists of 
two or more unit-hydrograph forms into which inclination was changed mutually. 
[0040]As long as clear correlation strength is obtained by autocorrelation, what kind of thing may be 
sufficient as the unit-hydrograph form, but what has angular dependence in correlation strength is 
desirable. 

[0041]As a figure with which clear correlation strength is obtained by autocorrelation, that to which the 
zero order light or the low following luminous intensity after the Fourier transform becomes low is 
suitable, and the Figure constituted by outline components and the line segment is suitable. However, 
with the figure with which the inside was smeared away, if that to which the zero order light or the low 
following luminous intensity after the Fourier transform becomes high also makes low a zero order light 
or the low following luminous intensity with a mask etc. after the Fourier transform, it can be used as a 
unit-hydrograph form. 

[0042]As a figure which has angular dependence in correlation strength, the figure constituted by the 
straight line, for example is suitable. However, since it is hard to pinpoint a position with strong 
correlation strength only in one straight line, the figure which consists of two or more straight lines is 
desirable. 

[0043]From the above point, as an example, as shown in drawing 4, the recorded image for angle 
detection amendment, Inclination is changed mutually and it is considered as plurality and the arranged 
thing so that the figure of the cross joint which consists of two line segments as for which the unit- 
hydrograph type, for example, mutually, which consists of a line segment which crosses mutually 
intersects perpendicularly may be shown as alpha=-6 degree, alpha=-4 degree, alpha=-2 degree, alpha= 
0 degree, alpha= +2 degrees, alpha= +4 degrees, and alpha= +6 degrees. Angle-of-inclination alpha 
considers clockwise direction as minus, and considers the counter clockwise direction as plus. However, 
the arrangement direction can be made not only into a transverse direction but into arbitrary directions, 
such as a lengthwise direction. 

[0044]As shown in draw ing 5 as a recorded image, it adds to the picture which should record such a 
recorded image for angle detection amendment, and is considered as the picture to record. Although 
dra wing 5 is a case where the recorded image for angle detection amendment is arranged to the picture 
[ which consists of a star shape, a quadrangle, a triangle, and a circular figure ] down side which should 
be recorded, it may be arranged to the picture up side which should be recorded. The recorded image 
for angle detection amendment can arrange in arbitrary positions arranging the left-hand side or on the 
right-hand side of a picture, in arranging a unit-hydrograph form to a lengthwise direction etc., unless it 
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laps with the picture which should be recorded. [ which should be recorded ] 

[0045][An angle detection correcting method — drawin g 5, drawing 6] As mentioned above, at the time 
of angle detection amendment (at the time of the image retrieval for angle detection amendment), the 
retrieval picture for angle detection amendment is displayed on the spatiaHight-modulation machine 26, 
and the hologram currently recorded on the optical recording medium 10 is irradiated with the object 
light to which the Fourier transform of the retrieval picture for angle detection amendment was carried 
out as reading lighting. 

[0046]The retrieval picture for angle detection amendment in this case shall consist of one of the unit- 
hydrograph types of the recorded image for angle detection amendment That is, as shown in draw ing 4, 
in using the unit-hydrograph form of the recorded image for angle detection amendment as the figure of 
a cross joint as shown in drawing 5 as a retrieval picture, it uses the retrieval picture for angle 
detection amendment as the figure of a cross joint However, the size may not necessarily be the same 
as the unit-hydrograph form of the recorded image for angle detection amendment so that it may 
mention later. 

[0Q47]If the hologram on which the picture to which the recorded image for angle detection amendment 
shown in drawing 5 as a recorded image was added was recorded is irradiated with the object light to 
which the Fourier transform of this retrieval picture for angle detection amendment was carried out The 
hologram functions as a matched filter and the correlative image of a recorded image (picture currently 
recorded on the hologram) and the retrieval picture for angle detection amendment is acquired as the 
diffracted light 7 after the Fourier transform. 

[0048]In this case, when the angle of a recorded image and the angle of the retrieval picture for angle 
detection amendment are in agreement that correlative image acquired. As shown in the picture which 
was theta= 0 degree in seven pictures shown in d rawing 5 as a correlative image, When a correlation 
peak is produced in the position of the cross-joint figure of the center shown as alpha= 0 degree by 
drawin g 4 in the recorded image for angle detection amendment and the recorded image leans to the 
retrieval picture for angle detection amendment As shown in the picture made into theta= +6 degrees in 
seven pictures shown in drawing 5 as a correlative image, theta= +4 degrees, theta= +2 degrees, theta=- 
2 degree, theta=-4 degree, and theta=-6 degree, a correlation peak is produced in the position of the 
cross-joint figure which becomes the same inclination as the cross-joint figure of the retrieval picture 
for angle detection amendment in the recorded image for angle detection amendment 
[0049]For example, when +6 degrees of recorded images lean to the retrieval picture for angle detection 
amendment The cross-joint figure by the side of the leftmost in the recorded image for angle detection 
amendment becomes the same inclination as the cross-joint figure of the retrieval picture for angle 
detection amendment, When a correlation peak is produced in the position and -6 degrees of recorded 
images lean to the retrieval picture for angle detection amendment the cross-joint figure by the side of 
the rightmost in the recorded image for angle detection amendment becomes the same inclination as 
the cross-joint figure of the retrieval picture for angle detection amendment and produces a correlation 
peak in the position. 

[0050]Therefore, the direction and size of the inclination to the retrieval picture for angle detection 
amendment of a recorded image are detectable from the correlation peak position in the correlative 
image acquired as the diffracted light 7. 

[0051]Then, in this example, download the image data obtained from the photodetector 42 to the 
computer 50, and by computer 50. So that the correlation peak position in a correlative image may be 
detected and the correlation peak position may be in agreement with the position of the cross-joint 
figure of the center in the recorded image for angle detection amendment by processing the image data, 
That is, by computer 50, drive controlling of the motor 60 is carried out and angle of rotation of the 
optical recording medium 10 is amended so that the angle of a recorded image may be in agreement with 
the angle of a retrieval picture. 

[0052]Like three pictures shown in drawing 6 as a retrieval picture, the size of the cross-joint figure of 
the retrieval picture for angle detection amendment, When it changes like 100% of the cross-joint figure 
(the same size as the cross-joint figure of the recorded image for angle detection amendment) of the 
recorded image for angle detection amendment, 50%, and 150%, as the correlative image in each case is 
shown in the figure, the state of a correlative image hardly changes. 

[0053][The method of search and reproduction — drawin g 7] Where angle of rotation of the optical 
recording medium 10 is amended so that the angle of a recorded image (picture currently recorded on 
the hologram) may be in agreement with the angle of a retrieval picture as mentioned above in order to 
perform original image retrieval, An original retrieval picture is displayed on the spatiaHight-modulation 
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machine 26, and the hologram currently recorded on the optical recording medium 10 is irradiated with 
the object light to which the Fourier transform of the original retrieval picture was carried out as reading 
lighting. 

[0054]Since angle of rotation of the optical recording medium 10 is amended at this time so that the 
angle of a recorded image may be in agreement with the angle of a retrieval picture, For example, as 
shown in drawin g 7 as a recorded image, the picture currently recorded on the hologram, Consist of a 
star shape, a quadrangle, a triangle, and a circular figure, and as shown in the figure as a retrieval 
picture, an original retrieval picture, When consisting of a triangular figure, the correlative image acquired 
by matched filtering as the diffracted light 7, As shown in the picture which was theta= 0 degree in 
seven pictures shown in the figure as a correlative image, A correlation peak is produced in the position 
of the figure of the triangle in a recorded image, it becomes what can identify an auto correlation value 
and a cross correlation value easily, and the position which exists in existing, whether an original 
retrieval picture exists in a recorded image and can be detected certainly. 

[0055]In order to reproduce the picture currently recorded further as a result of search, as mentioned 
above, the hologram currently recorded on the optical recording medium 10 is irradiated with the same 
reference beam 5 as the time of record as reading lighting, and image formation of the diffracted light 9 
after inverse Fourier transform is carried out on the photodetector 46. By this, the picture currently 
recorded is renewable. 

[0056]Since angle of rotation of the optical recording medium 10 is amended so that the irradiation 
position of the reading lighting 5 to the picture currently recorded on the optical recording medium 10 
may be in agreement with the irradiation position of the reference beam 5 to the picture recorded on 
the optical recording medium 10 at the time of record at this time, The picture currently recorded is 
renewable with the high signal to noise ratio. 

[0057]In this case, in the computer 50, the reproduced image data can be checked with the result of 
search, and only the portion of a retrieval picture can be extracted from the reproduced image data. 
[0058][Verification by experiment] With the method and device which were mentioned above, record, 
angle detection amendment, search, and reproduction were actually tried. As the optical recording 
medium 10, the thing in which the polyester which has cyanoazobenzene was formed was used for the 
side chain shown in drawing 3 as an optical recording layer. As the light source 21, argon ion laser with a 
wavelength of 515 nm mentioned above was used. 

[0059]As the spatiaHight-modulation machine 26, the sizes of stroke matter are 42 micrometers x 42 
micrometers, and the liquid crystal panel 1.3 type for projectors of 640x480 pixels was used. As the lens 
27 for the Fourier transforms, and the lens 45 for inverse Fourier transform, that whose focal distance is 
55 mm was used. 

[0060]The picture which first added the recorded image for angle detection amendment shown in 
dra wing 4 and which was shown in drawing 5 as a recorded image was recorded into the optical 
recording medium 10 as a Fourier transform hologram. 

[0061]Next, first, +6 degrees of optical recording media 10 were rotated to the time of record, the field 
to which the hologram of the optical recording medium 10 is recorded was irradiated with the object 
light of the picture of the figure of the triangle shown in drawing 7 as a retrieval picture, and the 
photodetector 42 detected the diffracted light 7. As a result, the acquired correlative image turned into 
a picture with many noises, as shown in the picture which was theta= +6 degrees in seven pictures 
shown in drawing 7 as a correlative image. 

[0062]Next, the field to which the hologram of the optical recording medium 10 is recorded was 
irradiated with the object light of the picture of the cross-joint figure shown in draw ing 5 as a retrieval 
picture, rotating +6 degrees of optical recording media 10 to the time of record, and the photodetector 
42 detected the diffracted light 7. As a result, in the acquired correlative image, as shown in the picture 
which was theta= +6 degrees in seven pictures shown in drawing 5 as a correlative image, the 
correlation peak was able to be observed in the position of the cross-joint figure by the side of the 
leftmost in the recorded image for angle detection amendment. This is because the cross-joint figure by 
the side of the leftmost shown as alpha=-6 degree by dramj^Ajn the recorded image for angle 
detection amendment currently recorded on the hologram as a result of rotating +6 degrees of optical 
recording media 10 to the time of record became the same inclination as the cross-joint figure of the 
retrieval picture of drawing 5. After this, it turns out at this time that +6 degrees of optical recording 
media 10 are rotating to the time of record. 

[0063]Next, the place which rotated the optical recording medium 10 in the minus direction (clockwise 
direction) from a +6-degree position while irradiating with the object light of the retrieval picture of 
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drawing^. The correlation peak position was moved to right-hand side from the left-hand side in the 
recorded image for angle detection amendment, and when a 0-degree position was made to rotate the 
optical recording medium 10, the correlation peak position became in the center in the recorded image 
for angle detection amendment This shows that the cross-joint figure of the center shown as alpha= 0 
degree by dr^ingj4 in the recorded image for angle detection amendment currently recorded on the 
hologram became the same inclination as the cross-joint figure of the retrieval picture of drawing 5. 
[0064]Thus f where the optical recording medium 10 is made into the same angle of rotation as the time 
of record, again, the field to which the hologram of the optical recording medium 10 is recorded was 
irradiated with the object light of the picture of the figure of the triangle shown in drawing 7 as a 
retrieval picture, and the photodetector 42 detected the diffracted light 7. As a result, the acquired 
correlative image became a thing of the high signal to noise ratio which has a few noise, as shown in the 
correlative image which was theta= 0 degree in drawing 7. The correlation peak position shows correctly 
the position of the figure of the same triangle as the retrieval picture in the picture currently recorded 
on the hologram. 

[0065]The above result fully shows this effect of the invention. 
[0066] 

[Effect of the Invention]According to the optical search method of this invention, as mentioned above, a 
picture can be searched with the high signal to noise ratio at high speed by a simple method, and even 
when retrieval pictures are complicated pictures, such as a fingerprint, it can search certainly and at 
high speed. 

[0067]According to the photo-regenerating method of this invention, the picture currently recorded is 
renewable with the high signal to noise ratio by a simple method. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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